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Regmatogenous retinal detachments need prompt intervention particularly when macula is on. Unfortunately this is not always
easytoascertainclinicallyandthechronicityoftheeventisoftenmuddledinpatient’shistories.Developmentsinopticalcoherence
tomography (OCT) have allowed high-resolution axial scans which have enabled the characterisation of retinal changes in retinal
detachments. In this paper, we show the changes in retinal morphology observed by spectral domain OCT and how this can be
used to plan appropriate surgical intervention.
1.Introduction
Rhegmatogenous retinal detachments referred in an acute
nature require prompt surgical repair. However, studies have
shown that surgery is best done during normal working
hours [1]. Given the pressures on theatre use it is important
to be able to assess the retinal detachment and to ascertain
the urgency of planning surgical intervention. One of the
most important features is the involvement of the macula
andfo v eathatismaculaonormaculaoﬀ.Incasesofmacula-
oﬀ retinal detachments, visual outcome is less dependent on
prompt surgery and surgical correction can be delayed [1].
Macula-on retinal detachments, however, should have their
surgery expedited, the main concern being the conversion
to a macula-oﬀ situation which has a much poorer visual
prognosis [1].
The assessment of rhegmatogenous retinal detachments
is multifactorial; in an otherwise normal eye visual acuity is
an easy measure of macula involvement with the 6/60 patient
being macula oﬀ and 6/6 macula on [1]. Similarly the onset
of symptoms and the age of the retinal detachment is impor-
tant, as chronic detachments can be more stable and surgery
can be safely delayed [1]. Also the extent of detachment and
positionoftheretinalbreakcanalsohelppredicttheprogres-
sion of an acute macula on retinal detachment [1]. However,
in certain situations the macula-on or macula-oﬀ question
is not easily answered; visual acuities may be misleading;
examination of the detachment may be diﬃcult due to poor
views often due to vitreous hemorrhage and chronicity may
be diﬃcult to ascertain in patients with vague histories.
High-speed spectral domain optical coherence tomog-
raphy (OCT) oﬀers a noninvasive tool to evaluate retinal
microstructural changes in a number of eye pathologies.
Newer systems using spectral domain calculations have
improved data acquisition speeds compared with conven-
tional time-domain OCT equipment allowing much greater
axial resolution [2]. Given the greater resolution a number of
characteristic changes seen in retinal detachment have been
observed. In this paper, we discuss two cases where spectral
domain OCT and an understanding of the histological
changes have enabled a clearer diagnosis and planning of
treatment.
2.Case1
Our ﬁrst case is a seventy-ﬁve-year-old gentleman who
presentedwithavaguehistoryofblurredvisionforsixweeks.
Visual acuity was 6/24 and examination revealed a pseu-
dophakicinferotemporalmacula-oﬀretinaldetachment.The
reduction in visual acuity was thought to be secondary to2 Journal of Ophthalmology
vitreous haemorrhage as biomicroscopy assessment showed
the detachment stopping inferior to the macula (Figure 1).
To conﬁrm the macula status, a microstructural imaging
analysis was performed using the Heidelberg Spectralis
OCT scanner. Contrary to the biomicroscopy examination
(Figure 1), this revealed a macula-oﬀ retinal detachment
(Figure 2). Changes seen in the OCT scan were characteristic
of an old retinal detachment with the presence of intraretinal
cysts, undulation of outer retinal layers, and the hyper-
reﬂectivity in the photoreceptor layer (Figure 2). Secondary
to these OCT ﬁndings, the surgical session was deprioritised
and performed ﬁve days later. The surgical repair consisted
of a three-port pars plana vitrectomy with perﬂuoropropane
tamponade and cryotherapy. Postoperative visual outcome
was good being 6/9 two months after surgery. Subsequent
spectralis OCT one year following the retinal detachment
shows restoration of normal retinal morphology with reso-
lution of the intraretinal cysts, ﬂattening of the retinal layers,
and no hyperreﬂectivity seen (Figure 3).
3.Case2
Our next case was a ﬁfty-year-old myopic female who pre-
sented on a Friday with a several-month history of ﬂoaters
and visual distortion described as “looking through Vase-
line.” Visual acuity was reduced to 6/12. Biomicroscopic
examination showed an inferior macula-oﬀ retinal detach-
ment. Microstructural analysis of the macula was performed
using a Heidelberg Spectralis OCT scan which conﬁrmed
am a c u l a - o ﬀ retinal detachment; however, the OCT scan
revealed that the fovea was bisected by this detachment
(Figure 4). Moreover, the macula microstructure seen in
the OCT scan showed no retinal folds or hyperreﬂectivity
present near the fovea. Indeed, the only morphological
retinal detachment changes observed which indicated any
chronicity were small intraretinal cysts present peripherally
away from the fovea (Figure 4).
Given the OCT ﬁndings, she was treated as a macula-
on retinal detachment patient, and surgery was expedited
such that an emergency theatre session was organised within
24 hours on a Saturday morning. The surgical repair
was a three-port pars plana vitrectomy using a sulphur
hexaﬂouride tamponade and cryotherapy. After subsequent
cataract surgery, vision had returned to 6/6 with normal
OCT ﬁndings (scan not shown).
4. Discussion
The morphological changes seen in retinal detachment have
previously been evaluated by OCT and are becoming clearer
with newer systems using spectral domain calculations,
which have improved data acquisition speeds to ∼40000
A-scans per second allowing much greater axial resolution
to approximately 3.5µm tissue resolution [2]. The transfor-
mations seen in retinal detachment include intraretinal cyst
formation, intraretinal separation, and undulation of outer
retinal layers [3, 4]. The disruption of the photoreceptor
Figure 1: Colour fundus photograph of retinal detachment sec-
ondary to an inferior temporal retinal tear. Black arrows indicate
theinitiallysuspectedmarginoftheretinaldetachment.Dottedline
depicts the direction of the OCT scan shown in Figure 2.
200µm
Figure 2: Horizontal spectralis OCT of the retinal detachment
shown in Figure 1, scan direction is indicated by the white dotted
line in Figure 1. Characteristic changes seen on OCT in retinal
detachments are observed including retinal folds, intraretinal cysts
(white arrows), and hyperreﬂectivity of the photoreceptor layer
(black arrows). Fovea is denoted by a grey arrow.
200µm
Extent of retinal detachment prior to surgery
Figure 3: Postsurgical vertical OCT of the retinal detachment
s h o w ni nF i g u r e s1 and 2. The area of retinal detachment prior
to surgery is represented by the bar below the OCT. Restoration
of normal morphology has occurred one year following retinal
detachment repair.Journal of Ophthalmology 3
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Figure 4: Acute retinal detachment that transects the fovea (white
arrow),cysticchangesarepresentperipherally(blackarrow)butthe
fovea remains morphologically intact although shallowly detached
from the pigmented epithelium.
innerandoutersegmentjunctioninmacula-oﬀrhegmatoge-
nous retinal detachments is also seen both preoperatively
[5]a n dp o s t o p e r a t i v e l y[ 6, 7]. Murine models comparing
histology and OCT conﬁrm these ﬁndings and also highlight
the hyperreﬂectivity in the photoreceptor layer which may
represent a cellular immune inﬁltration or misalignment of
the photoreceptor layer [8]. These changes were all seen in
our ﬁrst case (Figure 2) proving that the retinal detachment
had been present for a period of time prior to arrival in our
unitandenablingappropriatede-prioritisationwithinabusy
vitreoretinal service.
In our second case, in which the fovea was bisected by
a retinal detachment, time of onset was in some doubt.
Retinal thickness of the detached retina has been shown to
be time dependent initially thickening then thinning with
time[8,9];howeverthesubfoveathicknesswasnormalwhen
scanned suggesting a recent event along with the absence
of any intraretinal cysts, retinal undulations, and hyper
reﬂectivity of the photoreceptor layer (Figure 4). Onset of
retinal detachment is of importance, as experimental retinal
detachments in cats have shown that although alterations
in the outer nuclear layer occur after 1 hour, progressive
loss of photoreceptors continues up to 13–30 days [10],
with limited atrophy in cat retinas detached 3 to 7 days
[11]. Macular involvement in retinal detachment has a bad
prognosisforvisualoutcome[1].However,patientsthathave
notomographicstructuralchangespresumablyduetorecent
foveal involvement have better clinical prognosis [4]. This
is most likely secondary to less atrophy and death of the
photoreceptors which has histopathologically been shown
to be present in prolonged detachment of the retina [10–
14]. Finally, the height of retinal detachment, which appears
to aﬀect the formation of multiple cystic cavities in the
detached inner and outer neuronal layers, correlates with
poor visual outcome [15, 16]. All of these features when
taken into account suggested a good prognostic outcome for
our second patient and hence prompt surgery resulting in an
excellent visual recovery; an outcome that could have been
considerably poorer if surgery had been delayed and fovea
atrophy had occurred.
The ability to predict the outcome of operations obvi-
ously helps plan surgery. The morphological changes in
retinal detachment seen in OCT scans give prognostic
factors pertaining to visual outcome and thus help anticipate
surgical outcomes. This paper has shown the two scenarios
where surgical prioritisation is reversed, that is, from macula
on to macula oﬀ and secondly, from macula oﬀ to macula
on. In our ﬁrst case, a chronic detachment was identiﬁed
by OCT and allowed planning within the department for
higher priority operations to take place. Conversely, the lack
of subfoveal morphological changes in our second case led to
theconclusionthatthedetachmentwasrecentandprognosis
good, thus surgery was expedited. Both cases highlight
the superiority of OCT imaging against biomicroscopy. We
suggest that if any doubt regarding the status of the macula
exists, a routine noninvasive OCT should be performed to
help clarify the situation prior to surgery.
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